Mood stabilizing drug lithium increases expression of endoplasmic reticulum stress proteins in primary cultured rat cerebral cortical cells.
The mood stabilizing drug lithium is a highly effective treatment for bipolar disorder. Previous studies in our laboratory found that chronic treatment with the mood stabilizing drug valproate in rat brain increased the expression of endoplasmic reticulum (ER) stress proteins GRP78, GRP94 and calreticulin. We report here that in primary cultured rat cerebral cortical cells, expression of GRP78, GRP94 and calreticulin are increased not only by valproate, but also by lithium after chronic treatment for 1 week at therapeutically relevant concentrations. However, two other mood stabilizing drugs carbamazepine and lamotrigine had no effect on expression of GRP78, GRP94 or calreticulin. Chronic treatment with lithium for 1 week increased both mRNA and protein levels of ER stress proteins. In contrast to a classic GRP78 inducer thapsigargin, an inhibitor of the ER Ca2+ -ATPase, chronic treatment with lithium or valproate for 1 week modestly increased GRP78 expression in neuronal cells, had no effect on basal intracellular free Ca2+ concentration and does not induce cell death. These results indicate that lithium and valproate may increase expression of GRP78, GRP94 and calreticulin in primary cultured rat cerebral cortical cells without causing cell damage. These results also suggest that the mechanism of GRP78 increase induced by lithium and valproate may be different from that of thapsigargin.